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In the crystal structure of the title compound, [Mn(C15H11-
N3)2](NO3)22H2O, at 180 K, the complex cation lies on a
twofold axis.
Comment
The comproportion reaction between KMnO4 and mangan-
ese(II) nitrate in the presence of bis(2,20:60,200-terpyridine)
(terpy) gives the oxo-bridged MnIII±MnIV complex
[Mn2O2(terpy)2(H2O)2](NO3)36H2O (Collomb et al., 1999;
Limburg et al., 1999). Preparation of this compound from a
reaction mixture in acetonitrile/water also yields a signi®cant
proportion of the title complex, bis(2,20:60,200-terpyridyl)-
manganese(II) dinitrate dihydrate, (I). The two crystalline
components are readily distinguished by their colours: the
oxo-bridged complex is dark green, while the title complex is
orange.
In its crystal structure at 180 K, the cation of the title
complex is sited on a twofold axis at (0, 14,z), which passes
through atoms Mn1, N2, N4, C8 and C16. The nitrate counter-
anions and water molecules form hydrogen-bonded ribbons
that run in perpendicular directions parallel to [100] and [010]
[H2W  O52ii = 2.157 (13) AÊ and O1WÐH2W  O52ii =
171 (4); H1W  O53ii = 2.212 (14) AÊ and O1WÐ
H1W  O53iii = 169 (4), symmetry codes: (ii) 14 + y, 34 ÿ x,
3
4 ÿ z; (iii) 12 + y, 14 ÿ x, 14 + z].
Experimental
Mn(NO3)24H2O (273 mg, 1.08 mmol) dissolved in water (2 ml) was
mixed with 2,20:60,20 0-terpyridine (358 mg, 1.54 mmol) dissolved in
acetonitrile (2 ml) to give a yellow solution. KMnO4 (74 mg,
0.47 mmol) in water (2 ml) was then added, causing the solution to
turn green and then brown±red. After 48 h, the title complex crys-
tallized as orange plates, together with green needles of
[Mn2O2(terpy)2(H2O)2](NO3)36H2O in an approximate 2:1 ratio.
Received 20 October 2004
Accepted 28 October 2004
Online 6 November 2004
Crystal data
[Mn(C15H11N3)2](NO3)22H2O
Mr = 681.53
Tetragonal, I41=a
a = 12.3571 (1) AÊ
c = 38.6211 (6) AÊ
V = 5897.36 (11) AÊ 3
Z = 8
Dx = 1.535 Mg m
ÿ3
Mo K radiation
Cell parameters from 9582
re¯ections
 = 2.6±26.0
 = 0.52 mmÿ1
T = 180 (2) K
Block, orange
0.20  0.20  0.12 mm
Data collection
Bruker±Nonius X8APEX2 CCD
diffractometer
Thin-slice ! and ’ scans
Absorption correction: multi-scan
(SADABS; Sheldrick, 2003)
Tmin = 0.837, Tmax = 0.941
51440 measured re¯ections
3027 independent re¯ections
2265 re¯ections with I > 2(I)
Rint = 0.046
max = 26.4

h = ÿ15! 15
k = ÿ15! 15
l = ÿ48! 48
Refinement
Re®nement on F 2
R[F 2 > 2(F 2)] = 0.050
wR(F 2) = 0.153
S = 1.03
3027 re¯ections
221 parameters
H atoms treated by a mixture of
independent and constrained
re®nement
w = 1/[2(Fo
2) + (0.0805P)2
+ 14.4081P]
where P = (Fo
2 + 2Fc
2)/3
(/)max < 0.001
max = 1.14 e AÊ
ÿ3
min = ÿ0.44 e AÊ ÿ3
H atoms bound to carbon were placed geometrically and allowed
to ride during subsequent re®nement, with CÐH = 0.95 AÊ and
Uiso(H) = 1.2Ueq(C). H atoms of the water molecule were located in
difference Fourier maps, and re®ned with OÐH distances restrained
to 0.85 (1) AÊ , the H  H distance restrained to 1.36 (2) AÊ , and
Uiso(H) = 1.5Ueq(O). The largest residual peak lies in the vicinity of
the nitrate anion.
Data collection: APEX2 (Bruker±Nonius, 2004); cell re®nement:
SAINT (Bruker, 2003); data reduction: SAINT; program(s) used to
solve structure: SHELXTL (Sheldrick, 2000); program(s) used to
re®ne structure: SHELXTL; molecular graphics: SHELXTL; soft-
ware used to prepare material for publication: SHELXTL.
We are grateful to the Danish Natural Science Research
Council (SNF) and Carlsbergfondet for provision of the X-ray
equipment.
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Figure 1
The components of (I), showing displacement ellipsoids at the 50%
probability level for non-H atoms. H atoms are shown as spheres of
arbitrary radius. [Symmetry code: (i) ÿx, 12 ÿ y, z.]
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Bis(2,2′:6′,2′′-terpyridyl-κ3N)manganese(II) dinitrate dihydrate
Annette Rompel, Andrew D. Bond and Christine J. McKenzie
S1. Comment 
The comproportion reaction between a strong oxidant and manganese nitrate in the presence of bis(2,2′:6′,2′′-terpyridine) 
(terpy) gives the oxo-bridged MnIII–MnIV complex [Mn2O2(terpy)2(H2O)2](NO3)3·6H2O (Collomb et al., 1999; Limburg et 
al., 1999). Preparation of this compound from a reaction mixture in acetonitrile/water also yields a significant proportion 
of the title complex, bis(2,2′:6′,2′′-terpyridyl)manganese(II) bis(nitrate) dihydrate, (I). The two crystalline components are 
readily distinguished by their colours: the oxo-bridged complex is dark green, while the title complex is orange.
In its crystal structure at 180 K, the title complex is sited on a twofold axis at (0,1/4,z), which passes through atoms 
Mn1, N2, N4, C8 and C16. The nitrate counter-anions and water molecules form hydrogen-bonded ribbons that run in 
perpendicular directions parallel to [100] and [010] [H2W···O52i = 2.157 (13) Å and O1W—H2W···O52i = 171 (4)°; 
H1W···O53ii = 2.212 (14) Å and O1W—H1W···O53ii = 169 (4)°, symmetry codes: (i) 1/4 + y, 3/4 - x, 3/4 - z; (ii) 1/2 + y, 
1/4 - x, 1/4 + z].
S2. Experimental 
Mn(NO3)2·4H2O (273 mg, 1.08 mmol) dissolved in water (2 ml) was mixed with 2,2′:6′,2′′-terpyridine (358 mg, 1.54 
mmol) dissolved in acetonitrile (2 ml) to give a yellow solution. KMnO4 (74 mg, 0.47 mmol) in water (2 ml) was then 
added, causing the solution to turn green and then brown–red. After 48 h, the title complex crystallized as orange plates, 
together with green needles of [Mn2O2(terpy)2(H2O)2](NO3)3·6H2O in an approximate 2:1 ratio.
S3. Refinement 
H atoms bound to carbon were placed geometrically and allowed to ride during subsequent refinement, with C—H = 0.95 
Å and Uiso(H) = 1.2Ueq(C). H atoms of the lattice water molecule were located in difference Fourier maps, and refined 
with O—H distances restrained to be 0.85 (1) Å, the H···H distance restrained to be 1.36 (2) Å, and Uiso(H) = 1.5Ueq(O). 
The largest residual peak lies in the vicinity of the nitrate anion.
supporting information
sup-2Acta Cryst. (2004). E60, m1759–m1760    
Figure 1
The molecular units of (I), showing displacement ellipsoids at the 50% probability level for non-H atoms. H atoms are 
shown as spheres of arbitrary radius. [Symmetry code: (i) -x, 0.5 - y, z.] 
Bis(2,2′:6′,2′′-terpyridyl-κ3N)manganese(II) bis(nitrate) dihydrate 
Crystal data 
[Mn(C15H11N3)2](NO3)2·2H2O
Mr = 681.53
Tetragonal, I41/a
Hall symbol: -I 4ad
a = 12.3571 (1) Å
c = 38.6211 (6) Å
V = 5897.36 (11) Å3
Z = 8
F(000) = 2808
Dx = 1.535 Mg m−3
Mo Kα radiation, λ = 0.71073 Å
Cell parameters from 9582 reflections
θ = 2.6–26.0°
µ = 0.52 mm−1
T = 180 K
Block, orange
0.20 × 0.20 × 0.12 mm
Data collection 
Bruker–Nonius X8APEX-II CCD 
diffractometer
Radiation source: fine-focus sealed tube
Graphite monochromator
thin–slice ω and φ scans
Absorption correction: multi-scan 
(SADABS; Sheldrick, 2003)
Tmin = 0.837, Tmax = 0.941
51440 measured reflections
3027 independent reflections
2265 reflections with I > 2σ(I)
Rint = 0.046
θmax = 26.4°, θmin = 3.7°
h = −15→15
k = −15→15
l = −48→48
supporting information
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Refinement 
Refinement on F2
Least-squares matrix: full
R[F2 > 2σ(F2)] = 0.050
wR(F2) = 0.153
S = 1.03
3027 reflections
221 parameters
3 restraints
Primary atom site location: structure-invariant 
direct methods
Secondary atom site location: difference Fourier 
map
Hydrogen site location: inferred from 
neighbouring sites
H atoms treated by a mixture of independent 
and constrained refinement
w = 1/[σ2(Fo2) + (0.0805P)2 + 14.4081P] 
where P = (Fo2 + 2Fc2)/3
(Δ/σ)max < 0.001
Δρmax = 1.14 e Å−3
Δρmin = −0.44 e Å−3
Special details 
Experimental. Largest residual peak associated with the nitrate anion.
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.
Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, 
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > σ(F2) is used 
only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2) 
x y z Uiso*/Ueq
Mn1 0.0000 0.2500 0.379243 (14) 0.0208 (2)
N1 0.06334 (18) 0.08878 (18) 0.39652 (6) 0.0248 (5)
N2 0.0000 0.2500 0.43597 (8) 0.0244 (7)
N3 0.16025 (17) 0.31542 (17) 0.36176 (6) 0.0223 (5)
N4 0.0000 0.2500 0.32240 (8) 0.0223 (7)
C1 0.0958 (2) 0.0109 (2) 0.37494 (8) 0.0299 (6)
H1A 0.0899 0.0235 0.3507 0.036*
C2 0.1373 (2) −0.0866 (2) 0.38588 (9) 0.0361 (7)
H2A 0.1587 −0.1403 0.3697 0.043*
C3 0.1470 (3) −0.1042 (3) 0.42109 (9) 0.0403 (8)
H3A 0.1753 −0.1706 0.4296 0.048*
C4 0.1149 (2) −0.0237 (3) 0.44385 (9) 0.0360 (7)
H4A 0.1219 −0.0339 0.4681 0.043*
C5 0.0724 (2) 0.0718 (2) 0.43088 (7) 0.0262 (6)
C6 0.0344 (2) 0.1621 (2) 0.45312 (7) 0.0278 (6)
C7 0.0337 (2) 0.1595 (3) 0.48914 (8) 0.0352 (7)
H7A 0.0561 0.0965 0.5013 0.042*
C8 0.0000 0.2500 0.50682 (11) 0.0390 (11)
H8A 0.0000 0.2500 0.5314 0.047*
C9 0.2370 (2) 0.3492 (2) 0.38368 (8) 0.0272 (6)
H9A 0.2227 0.3480 0.4078 0.033*
C10 0.3373 (2) 0.3861 (2) 0.37217 (8) 0.0321 (7)
H10A 0.3908 0.4094 0.3882 0.038*
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C11 0.3572 (2) 0.3882 (3) 0.33719 (8) 0.0345 (7)
H11A 0.4251 0.4128 0.3287 0.041*
C12 0.2778 (2) 0.3543 (2) 0.31432 (8) 0.0317 (7)
H12A 0.2902 0.3556 0.2900 0.038*
C13 0.1795 (2) 0.3185 (2) 0.32755 (7) 0.0240 (6)
C14 0.0880 (2) 0.2831 (2) 0.30509 (7) 0.0231 (6)
C15 0.0905 (2) 0.2843 (2) 0.26922 (7) 0.0301 (6)
H15A 0.1531 0.3082 0.2572 0.036*
C16 0.0000 0.2500 0.25137 (11) 0.0319 (9)
H16A 0.0000 0.2500 0.2268 0.038*
N5 0.1747 (2) −0.0059 (2) 0.28524 (7) 0.0409 (7)
O51 0.2145 (3) −0.0770 (3) 0.30446 (8) 0.0793 (10)
O52 0.2292 (3) 0.0348 (3) 0.26307 (10) 0.0866 (11)
O53 0.07623 (19) 0.0077 (2) 0.28661 (6) 0.0457 (6)
O1W 0.2600 (2) 0.2881 (2) 0.46685 (6) 0.0458 (6)
H1W 0.266 (3) 0.250 (2) 0.4849 (6) 0.069*
H2W 0.259 (4) 0.3539 (10) 0.4728 (9) 0.069*
Atomic displacement parameters (Å2) 
U11 U22 U33 U12 U13 U23
Mn1 0.0175 (3) 0.0179 (3) 0.0269 (3) 0.0004 (2) 0.000 0.000
N1 0.0174 (11) 0.0208 (12) 0.0364 (13) −0.0005 (9) −0.0004 (9) 0.0035 (9)
N2 0.0183 (16) 0.0273 (18) 0.0276 (16) −0.0027 (13) 0.000 0.000
N3 0.0174 (11) 0.0164 (11) 0.0329 (12) −0.0005 (9) 0.0002 (9) 0.0011 (9)
N4 0.0201 (16) 0.0202 (16) 0.0265 (15) 0.0014 (13) 0.000 0.000
C1 0.0242 (15) 0.0234 (15) 0.0419 (16) 0.0002 (12) 0.0028 (12) −0.0010 (12)
C2 0.0272 (16) 0.0227 (16) 0.0583 (19) 0.0036 (12) 0.0044 (14) 0.0007 (14)
C3 0.0275 (17) 0.0263 (17) 0.067 (2) 0.0063 (13) 0.0034 (15) 0.0139 (15)
C4 0.0270 (16) 0.0350 (18) 0.0460 (18) 0.0024 (13) 0.0002 (13) 0.0162 (14)
C5 0.0166 (13) 0.0241 (15) 0.0379 (15) −0.0029 (11) −0.0004 (11) 0.0062 (11)
C6 0.0171 (14) 0.0336 (16) 0.0326 (14) −0.0049 (12) −0.0012 (11) 0.0051 (12)
C7 0.0298 (17) 0.0408 (19) 0.0350 (16) −0.0073 (14) −0.0021 (12) 0.0088 (13)
C8 0.036 (3) 0.054 (3) 0.027 (2) −0.012 (2) 0.000 0.000
C9 0.0246 (15) 0.0193 (14) 0.0375 (15) 0.0011 (11) −0.0038 (11) −0.0007 (11)
C10 0.0202 (15) 0.0268 (16) 0.0493 (18) −0.0035 (12) −0.0066 (12) −0.0017 (13)
C11 0.0201 (15) 0.0315 (17) 0.0517 (18) −0.0059 (13) 0.0028 (13) 0.0006 (14)
C12 0.0245 (15) 0.0302 (16) 0.0403 (16) −0.0031 (12) 0.0060 (12) 0.0012 (12)
C13 0.0203 (14) 0.0166 (13) 0.0350 (15) 0.0014 (11) 0.0012 (11) 0.0005 (10)
C14 0.0184 (13) 0.0183 (13) 0.0327 (14) 0.0009 (10) 0.0023 (11) −0.0004 (10)
C15 0.0278 (16) 0.0298 (16) 0.0327 (15) 0.0002 (12) 0.0042 (12) 0.0031 (12)
C16 0.037 (2) 0.030 (2) 0.029 (2) 0.0003 (18) 0.000 0.000
N5 0.0387 (16) 0.0520 (18) 0.0319 (14) 0.0063 (13) 0.0028 (12) 0.0005 (12)
O51 0.071 (2) 0.091 (2) 0.075 (2) 0.0145 (18) −0.0122 (17) 0.0167 (18)
O52 0.061 (2) 0.100 (3) 0.099 (2) 0.0039 (17) 0.0312 (18) 0.046 (2)
O53 0.0311 (13) 0.0555 (16) 0.0505 (14) −0.0007 (11) 0.0015 (10) 0.0013 (11)
O1W 0.0541 (15) 0.0428 (14) 0.0406 (13) −0.0021 (12) −0.0052 (11) −0.0009 (10)
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Geometric parameters (Å, º) 
Mn1—N2 2.191 (3) C7—C8 1.375 (4)
Mn1—N4 2.195 (3) C7—H7A 0.950
Mn1—N1 2.242 (2) C8—C7i 1.375 (4)
Mn1—N1i 2.242 (2) C8—H8A 0.950
Mn1—N3i 2.243 (2) C9—C10 1.393 (4)
Mn1—N3 2.243 (2) C9—H9A 0.950
N1—C1 1.334 (4) C10—C11 1.373 (4)
N1—C5 1.348 (4) C10—H10A 0.950
N2—C6i 1.341 (3) C11—C12 1.385 (4)
N2—C6 1.341 (3) C11—H11A 0.950
N3—C9 1.339 (4) C12—C13 1.390 (4)
N3—C13 1.343 (4) C12—H12A 0.950
N4—C14 1.340 (3) C13—C14 1.491 (4)
N4—C14i 1.340 (3) C14—C15 1.386 (4)
C1—C2 1.376 (4) C15—C16 1.380 (4)
C1—H1A 0.950 C15—H15A 0.950
C2—C3 1.383 (5) C16—C15i 1.380 (4)
C2—H2A 0.950 C16—H16A 0.950
C3—C4 1.386 (5) N5—O52 1.200 (4)
C3—H3A 0.950 N5—O53 1.229 (3)
C4—C5 1.385 (4) N5—O51 1.251 (4)
C4—H4A 0.950 O1W—H1W 0.85 (1)
C5—C6 1.485 (4) O1W—H2W 0.84 (1)
C6—C7 1.392 (4)
N2—Mn1—N4 180.0 N1—C5—C6 115.2 (2)
N2—Mn1—N1 72.69 (6) C4—C5—C6 123.4 (3)
N4—Mn1—N1 107.31 (6) N2—C6—C7 120.7 (3)
N2—Mn1—N1i 72.69 (6) N2—C6—C5 115.0 (2)
N4—Mn1—N1i 107.31 (6) C7—C6—C5 124.3 (3)
N1—Mn1—N1i 145.37 (12) C8—C7—C6 118.7 (3)
N2—Mn1—N3i 107.52 (6) C8—C7—H7A 120.7
N4—Mn1—N3i 72.48 (6) C6—C7—H7A 120.7
N1—Mn1—N3i 94.45 (8) C7i—C8—C7 120.4 (4)
N1i—Mn1—N3i 95.83 (7) C7i—C8—H8A 119.8
N2—Mn1—N3 107.52 (6) C7—C8—H8A 119.8
N4—Mn1—N3 72.48 (6) N3—C9—C10 122.0 (3)
N1—Mn1—N3 95.84 (7) N3—C9—H9A 119.0
N1i—Mn1—N3 94.45 (8) C10—C9—H9A 119.0
N3i—Mn1—N3 144.96 (12) C11—C10—C9 118.6 (3)
C1—N1—C5 118.5 (2) C11—C10—H10A 120.7
C1—N1—Mn1 124.02 (19) C9—C10—H10A 120.7
C5—N1—Mn1 117.40 (18) C10—C11—C12 119.7 (3)
C6i—N2—C6 120.8 (3) C10—C11—H11A 120.2
C6i—N2—Mn1 119.59 (17) C12—C11—H11A 120.2
C6—N2—Mn1 119.59 (17) C11—C12—C13 118.7 (3)
supporting information
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C9—N3—C13 119.2 (2) C11—C12—H12A 120.6
C9—N3—Mn1 123.22 (19) C13—C12—H12A 120.6
C13—N3—Mn1 117.55 (17) N3—C13—C12 121.7 (3)
C14—N4—C14i 120.2 (3) N3—C13—C14 115.5 (2)
C14—N4—Mn1 119.92 (16) C12—C13—C14 122.9 (3)
C14i—N4—Mn1 119.93 (16) N4—C14—C15 121.4 (3)
N1—C1—C2 123.5 (3) N4—C14—C13 114.5 (2)
N1—C1—H1A 118.3 C15—C14—C13 124.1 (2)
C2—C1—H1A 118.3 C16—C15—C14 118.5 (3)
C1—C2—C3 118.2 (3) C16—C15—H15A 120.7
C1—C2—H2A 120.9 C14—C15—H15A 120.7
C3—C2—H2A 120.9 C15—C16—C15i 120.0 (4)
C2—C3—C4 119.1 (3) C15—C16—H16A 120.0
C2—C3—H3A 120.5 C15i—C16—H16A 120.0
C4—C3—H3A 120.5 O52—N5—O53 122.0 (3)
C5—C4—C3 119.4 (3) O52—N5—O51 119.8 (3)
C5—C4—H4A 120.3 O53—N5—O51 117.4 (3)
C3—C4—H4A 120.3 H1W—O1W—H2W 107.9 (17)
N1—C5—C4 121.3 (3)
N2—Mn1—N1—C1 −178.9 (2) C2—C3—C4—C5 0.9 (5)
N4—Mn1—N1—C1 1.1 (2) C1—N1—C5—C4 0.3 (4)
N1i—Mn1—N1—C1 −178.9 (2) Mn1—N1—C5—C4 −177.4 (2)
N3i—Mn1—N1—C1 74.1 (2) C1—N1—C5—C6 −179.9 (2)
N3—Mn1—N1—C1 −72.3 (2) Mn1—N1—C5—C6 2.4 (3)
N2—Mn1—N1—C5 −1.34 (17) C3—C4—C5—N1 −1.1 (4)
N4—Mn1—N1—C5 178.66 (17) C3—C4—C5—C6 179.2 (3)
N1i—Mn1—N1—C5 −1.33 (17) C6i—N2—C6—C7 0.97 (19)
N3i—Mn1—N1—C5 −108.32 (19) Mn1—N2—C6—C7 −179.03 (19)
N3—Mn1—N1—C5 105.23 (19) C6i—N2—C6—C5 −178.7 (3)
N1—Mn1—N2—C6i 179.96 (14) Mn1—N2—C6—C5 1.3 (3)
N1i—Mn1—N2—C6i −0.04 (14) N1—C5—C6—N2 −2.4 (3)
N3i—Mn1—N2—C6i −90.80 (14) C4—C5—C6—N2 177.4 (2)
N3—Mn1—N2—C6i 89.20 (14) N1—C5—C6—C7 177.9 (3)
N1—Mn1—N2—C6 −0.04 (14) C4—C5—C6—C7 −2.3 (4)
N1i—Mn1—N2—C6 179.96 (14) N2—C6—C7—C8 −1.9 (4)
N3i—Mn1—N2—C6 89.20 (14) C5—C6—C7—C8 177.8 (2)
N3—Mn1—N2—C6 −90.80 (14) C6—C7—C8—C7i 0.93 (18)
N2—Mn1—N3—C9 −1.4 (2) C13—N3—C9—C10 −0.9 (4)
N4—Mn1—N3—C9 178.6 (2) Mn1—N3—C9—C10 177.8 (2)
N1—Mn1—N3—C9 −75.1 (2) N3—C9—C10—C11 0.3 (4)
N1i—Mn1—N3—C9 71.8 (2) C9—C10—C11—C12 0.3 (5)
N3i—Mn1—N3—C9 178.6 (2) C10—C11—C12—C13 −0.2 (4)
N2—Mn1—N3—C13 177.35 (17) C9—N3—C13—C12 1.0 (4)
N4—Mn1—N3—C13 −2.65 (17) Mn1—N3—C13—C12 −177.9 (2)
N1—Mn1—N3—C13 103.70 (19) C9—N3—C13—C14 −177.9 (2)
N1i—Mn1—N3—C13 −109.41 (19) Mn1—N3—C13—C14 3.3 (3)
N3i—Mn1—N3—C13 −2.65 (17) C11—C12—C13—N3 −0.4 (4)
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N1—Mn1—N4—C14 −89.15 (14) C11—C12—C13—C14 178.4 (3)
N1i—Mn1—N4—C14 90.85 (14) C14i—N4—C14—C15 0.15 (19)
N3i—Mn1—N4—C14 −178.39 (14) Mn1—N4—C14—C15 −179.85 (19)
N3—Mn1—N4—C14 1.61 (14) C14i—N4—C14—C13 179.5 (2)
N1—Mn1—N4—C14i 90.85 (14) Mn1—N4—C14—C13 −0.5 (2)
N1i—Mn1—N4—C14i −89.15 (14) N3—C13—C14—N4 −1.9 (3)
N3i—Mn1—N4—C14i 1.61 (14) C12—C13—C14—N4 179.3 (2)
N3—Mn1—N4—C14i −178.39 (14) N3—C13—C14—C15 177.5 (3)
C5—N1—C1—C2 0.6 (4) C12—C13—C14—C15 −1.4 (4)
Mn1—N1—C1—C2 178.1 (2) N4—C14—C15—C16 −0.3 (4)
N1—C1—C2—C3 −0.8 (5) C13—C14—C15—C16 −179.6 (2)
C1—C2—C3—C4 0.0 (5) C14—C15—C16—C15i 0.14 (18)
Symmetry code: (i) −x, −y+1/2, z.
Hydrogen-bond geometry (Å, º) 
D—H···A D—H H···A D···A D—H···A
O1W—H2W···O52ii 0.85 (1) 2.16 (1) 2.994 (4) 171 (4)
O1W—H1W···O53iii 0.84 (1) 2.21 (1) 3.042 (3) 169 (4)
Symmetry codes: (ii) y+1/4, −x+3/4, −z+3/4; (iii) y+1/4, −x+1/4, z+1/4.
